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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a perfluoropolyether- 
modified silane which has water/oil repellency, parting 
properties, chemical resistance, lubricity, durability, antifouling 
properties and fingerprint wipe-off property due to absence of a 
polar group, is useful as a surface treating agent for coating the 
surfaces of various kinds of substrates, is applicable to an 
a nti reflection filter that has been formed with a cured coating 
film on the surface, is hardly stained, has the stain to be readily 
wiped off, is excellent in slipperiness on the surface, is hardly 
damaged and keeps these performances for a long period of 
time. 

SOLUTION: The perfluoropolyethei— modified silane is 
represented by formula (1) (Rf is a bifunctional straight-chain 
perfluoropolyether group; R is a 1 -4C alkyl group or phenyl 
group; X is a hydrolyzable group; (n) is 0-2; (m) is an integer of 
1-5; (a) is 2 or 3). 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The following general formula (1) 
[Formula 1] 

Rf[(CH 2 ) n -0-(CH a ) m .Si-XJ 2 (1) 

(For the alkyl group of carbon numbers 1-4 or a phenyl group, and X, a hydrolysis nature machine and n are 
[ Rf / the straight chain mold perfluoro polyether radical of bi valence, and R / the integer of 1-5 and a of 0- 
2m ] 2 or 3 among a formula.) The perfluoro polyether denaturation silane shown. 

[Claim 2] The perfluoro polyether denaturation silane according to claim 1 characterized by the hydrolysis 
nature machine X being an ORGANO oxy-radical. 

[Claim 3] The finishing agent which uses a perfluoro polyether denaturation silane according to claim 1 or 2 
and/or its partial hydrolysis condensate as a principal component. 

[Claim 4] The acid-resisting filter characterized by forming the stain-proofing barrier whose fall angle over 
oleic acid is 5 degrees or less and, whose rate of change of the fall angle after solvent cleaning to the fall 
angle before solvent cleaning is 10% or less on the surface layer of the inorganic system acid-resisting layer 
which has a silicon-dioxide system inorganic layer as a surface layer. 

[Claim 5] The acid-resisting filter according to claim 4 characterized by the adhesive strength to the 
adhesive tape of a stain-proofing barrier and the adhesive strength to the adhesive tape of the stain-proofing 
barrier after solvent cleaning being 0.2Ns / 19mm or less, respectively. 

[Claim 6] The acid-resisting filter according to claim 4 or 5 with which a stain-proofing barrier is 
characterized by being formed using a perfluoro polyether denaturation silane and/or its partial hydrolysis 
condensate. 

[Claim 7] A perfluoro polyether denaturation silane is the following general formula (1). 
[Formula 2] 

Rf [(CH^-O-CCH^-Si.X J 2 (1) 

(— for the alkyl group of carbon numbers 1-4 or a phenyl group, and X, a hydrolysis nature machine and n 
are [ Rf / the straight chain mold perfluoro polyether radical of bi valence, and R / the integer of 1 -5 and a of 
0-2m ] 2 or 3 among a formula.) — acid-resisting filter according to claim 6 characterized by being the 
compound shown. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the acid-resisting filter which has the stain-proofing barrier 
which was excellent in the finishing agent and list which make a principal component the new perfluoro 
polyether denaturation silane and this new which were excellent in water and oil repellency, a mold-release 
characteristic, chemical resistance, lubricity, etc., and excellent in endurance, anti fouling property, 
especially fingerprint wiping nature at antifouling property and fingerprint wiping nature, and was excellent 
in especially endurance. 
[0002] 

[Description of the Prior Art] Generally, since the surface energy of a perfluoro polyether radical content 
compound is very small, it has water and oil repellency, chemical resistance, lubricity, a mold-release 
characteristic, antifouling property, etc. It is industrially used for water-and-oil-repelling stain proofing 
agents, such as paper and fiber, the lubricant of a magnetic-recording medium, the oil-repellent agent of a 
precision mechanical equipment, a release agent, cosmetics, a protective coat, etc. broadly using the 
property. 

[0003] However, even if it is shown that the property has the non-adhesiveness over other base materials 
and non-adhesion in coincidence and it could apply to the base material front face, it was difficult to form 
and stick a coat. 

[0004] On the other hand, as what combines a base material front face and organic compounds, such as glass 
and cloth, the silane coupling agent is known well. A silane coupling agent has an organic functional group 
and a reactant silyl radical (generally alkoxy silyl radical) in 1 molecule. With the moisture in air etc., an 
alkoxy silyl radical causes a self-condensation reaction, serves as a siloxane, and forms a coat, it becomes 
the firm coat which has endurance by combining with front faces, such as it, simultaneously a glass 
metallurgy group, chemically and physically. The silane coupling agent is broadly used as a coating agent 
on the various front faces of a base material using this property. 

[0005] As what employed these descriptions efficiently, it is the following formula (2) at JP,58-167597,A. 
[Formula 3] 

FCCFCFjOXCFC-N-Q^SiCOR 1 ^ (2) 
CF 3 CF 3 H 

(- the inside of a formula, and Rl and R2 — the alkyl group of carbon numbers 1-4, and Ql - 
CH2CH2CH2 or CH2CH2NHCH2CH2 - the integer of 1-4 and i of CH2 and h are 2 or 3.) - the fluoro 
amino silane compound shown is indicated. However, since this compound had the part of a perfluoro 
polyether radical as short as 2 of hexafluoropropylene oxide (HFPO) - a pentamer, it was not fully able to 
take out the description which the above-mentioned perfluoro polyether radical has. 
[0006] Moreover, at JP,58-122979,A, it is the following type (3) as a water and oil repellent agent on the 
front face of glass. 
[Formula 4] 

{Rf , pC , ) B CONA} t Si(Z) Q Y 4 . t . a (3) 
R 3 

(Among a formula, Rfl is the poly fluoro alkyl group of 1 -20 carbon numbers, and may also include one or 
more ether linkage.) R3 an alkylene group and XI for a hydrogen atom or a low-grade alkyl group, and A - 
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CON(R4)-Q- or S02N(R4)-Q- (however, R4 shows a low-grade alkyl group, and Q shows a divalent 
organic radical) and Z — a low-grade alkyl group and Y — a halogen, an alkoxy group, or R5 — the integer of 
COO, - (however, R5 shows a hydrogen atom or a low-grade alkyl group), sO, or 1 and t show the integer of 
1-3, and u shows the integer of 0, or 1-2. Although the compound shown is shown, in this case, there are few 
carbon numbers of the part of a fluorine-containing radical as 1-20 pieces, and sufficient effectiveness is not 
acquired, either. 

[0007] Recently, in order to improve maintenance-free-izing a windowpane especially with upper-layers- 
izing of a building, an appearance, and visibility, the demand to the technique "it is dirt-hard and carries out" 
which a fingerprint makes it hard to be attached on the surface of a display, and the technique "which dirt is 
made easy to remove" was increasing every year, and development of the ingredient which can meet these 
demands was desired. 

[0008] Taking advantage of the property of the above-mentioned perfluoro polyether radical content 
compound and a silane coupling agent, a firm coat is formed in a base material front face, and the lens 
which used for the stain-proofing barrier the fluorine-containing shiran compound expressed with the 
following type (4) as a finishing agent excellent in water and oil repellency, antifouling property, chemical 
resistance, lubricity, a mold-release characteristic, etc. is known (JP,9-258003,A). 
[0009] 

Eormula 51 

CF, Z 1 



I 

CH r C 
I 



12, 



(CHaVfKR ^ 



(4) 



-X 



inside of formula, and Rf — the shape of a straight chain of carbon numbers 1-16, and the letter 
perfluoroalkyl radical of branching — X' hydrogen or a low-grade alkyl group, and Zl for iodine or 
hydrogen, and Yl A fluorine or a trifluoromethyl radical, as for 0 or 1, p ! , and q', the radical which can 
hydrolyze R12, and R13 show [ hydrogen or the inactive organic radical of monovalence c\ d ! , and f ] the 
integer of 1-1 0 for the integer of 0-200, and g', as for the integer of 0-2, and k ? . 

[0010] however, although there be comparatively many fluorine- containing shiran compounds express with 
the above-mentioned general formula (4), when especially the adhesion to a base material be inadequate, 
there be a problem in respect of endurance and it used as a finishing agent of a lens from exist only in a 
piece end, the content rate of the hydrolysis nature machine in 1 molecule may make a desired engine 
performance maintain over a long period of time, and they be able to say it with a suitable thing — . 
[001 1] Moreover, if it is in a common antireflection film to be prepared in front faces, such as check-by- 
looking equipment Contaminations, such as finger marks, a fingerprint and sweat, and saliva, a charge for a 
haircut, tend to adhere. A surface reflection factor changes by the adhesion, or Offer of the antireflection 
film which is excellent in the adhesion tightness of this contamination or the removal nature of adhesion 
contamination since there is a difficulty that contamination tends to be conspicuous compared with the case 
of a mere transparence plate — an affix looms white, it is visible and the contents of a display become 
indistinct — etc. has been a long technical problem. 

[0012] What has the hardening layer which becomes the front face of the acid-resisting layer which consists 
of the monolayer or the multilayer inorganic layer which has the surface layer which uses as a principal 
component conventionally the silicon dioxide formed by P VD as an antireflection film aiming at 
contamination-resistant improvement etc. from an organic polysiloxane system polymerization object or a 
perfluoroalkyl radical content polymerization object was known (JP,6-5324,B). 

[0013] However, since an antireflection film would get damaged if it is difficult to wipe off with tissue 
paper etc., contamination can extend to a thin film and it grinds strongly when body-contamination of finger 
marks, a fingerprint, etc. adheres, there was a trouble that satisfying removal could not be attained. 
[0014] Generally, a perfluoro polyether radical content compound has the above-mentioned description, and 
the antireflection film which used for the stain-proofing barrier the perfluoro polyether denaturation amino 
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silane shown by the following formula (5) is indicated by JP,1 1-29585,A as what employed these 
descriptions efficiently. This antireflection film However, water and oil repellency, antifouling property, 
chemical resistance, lubricity, Although excelled in the mold-release characteristic etc., polar groups, such 
as an amide group with high compatibility with water, are contained in the molecule of the perfluoro 
polyether denaturation amino silane used for the stain-proofing barrier. Moreover, since [ of the hydrolysis 
nature machine in 1 molecule ] it is comparatively (% of the weight) few, To give still more sufficient 
engine performance, when it has troubles, such as requiring time amount and a point of the adhesion to a 
base material, and uses as a finishing agent by hardening was desired. 
[Formula 6] 



FCCbF^dCeF^C-N-Q 2 ^ iX 3 e (5) 

R 7 



(X3 a hydrolysis nature machine and R6 a low-grade alkyl group and R7 a hydrogen atom or a low-grade 
alkyl group, and Q2 inside of a formula, CH2 CH2 CH2 or CH2CH2NHCH2 CH2 CH2 and d the integer of 
6-50 and e 2 or 3, and b and c respectively integer of 1-3.) 

[0015] moreover, in JP,2001-188102,A The acid-resisting film which used for the stain-proofing barrier the 
perfluoro polyether radical content silane coupling agent shown by the following formula (6) is indicated. 
The perfluoro polyether radical content silane coupling agent used for this stain-proofing barrier Although 
the polar group was not contained, it could not say that the rate of the hydrolysis nature machine in 1 
molecule was enough, and it was not able to be referred to as having sufficient engine performance, when 
using as a finishing agent that requiring time amount by hardening and the adhesion to a base material were 
inferior etc. 
[Formula 7] 

Rf 2 -(OC 3 F 6 ) k -0-(CF 2 ) J -(CH 2 ) i -0-(CH 2 ) r -Si(OR 8 )3 (6) 

(However, Rf2 is 0<j+i<=6 although the integer of 1-50 and r are [ the shape of a straight chain of carbon 
numbers 1-16, the letter perfluoroalkyl radical of branching, and R / the integer of 0-3 and i of the integer of 
0-6 and j ] the integers of 0-3 for the alkyl group of carbon numbers 1-10, and k.) 
[0016] Therefore, also when contamination cannot adhere easily and contamination adheres, while the 
contamination cannot be easily conspicuous The contamination which adhered also including body- 
contamination of finger marks, a fingerprint, etc. is wiped off easily, and tissue paper etc. can remove it. It 
was hard to get damaged by the wiping actuation, and adhesion of waterdrop etc. could be easily shaken off 
and development of the acid-resisting filter which moreover maintains engine performance, such as this 
resistance to contamination, ********** removal nature, abrasion-proof nature, and water repellence, at a 
long period of time was desired. 
[0017] 

[Patent reference 1] JP,58-167597,A [the patent reference 2] JP,58-122979,A [the patent reference 3] JP,9- 
258003,A [the patent reference 4] JP,6-5324,B [the patent reference 5] JP,1 1-29585,A [the patent reference 
6] JP,2001-188102,A [0018] 

[Problem(s) to be Solved by the Invention] Therefore, this invention aims at offering the acid-resisting filter 
which has the stain-proofing barrier which was excellent in the finishing agent and list which make a 
principal component the new perfluoro polyether denaturation silane and this new which were excellent in 
water and oil repellency, a mold-release characteristic, chemical resistance, lubricity, etc. in order to meet 
the above-mentioned request, and were excellent in endurance, antifouling property, especially fingerprint 
wiping nature at antifouling property and fingerprint wiping nature, and was excellent in especially 
endurance on a front face. 
[0019] 

[The means for solving a technical problem and the gestalt of implementation of invention] this invention 
person is the following general formula (1), as a result of inquiring wholeheartedly, in order to meet the 
above-mentioned request. 
[Formula 8] 

RfKCH^-O-CCHjXn-Si-XJj (1) . 

the inside of a formula, and Rf — the straight chain mold perfluoro polyether radical of bivalence, and R — 
http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 6/1/2006 



JP,2003-238577,A [DETAILED DESCRIPTION] 



Page 4 of 1 1 



the alkyl group of carbon numbers 1 -4, or a phenyl group — for X, a hydrolysis nature machine and n are 
[ the integer of 1-5 and a of 0-2m ] 2 or 3. The new perfluoro polyether denaturation silane expressed Water 
and oil repellency, It excels in a mold-release characteristic, chemical resistance, lubricity, endurance, 
antifouling property, especially fingerprint wiping nature, and can use as a finishing agent, the knowledge of 
being suitable for forming the hardening film in the front face of an acid-resisting filter is carried out, and it 
came to make this invention. 

[0020] Moreover, the thing for which a stain-proofing barrier is formed on the surface layer of the inorganic 
system acid-resisting layer which has a silicon-dioxide system inorganic layer, A stain-proofing barrier 
using the silane of the above-mentioned formula (1) by in this case, the thing which the fall angle over oleic 
acid is 5 degrees or less, and the rate of change of the fall angle after solvent cleaning to the fall angle before 
solvent cleaning considers as 10% or less of thing Surface energy is small and the effectiveness continues to 
the top where the adhesion force of a pollutant is small. Adhesion of pollutants, such as a fingerprint, sebum, 
sweat, and cosmetics, is prevented. Moreover, again Even if it adheres, it can wipe off easily, and there are 
few depressions of the stain-proofing barrier by scratch, a blemish cannot be easily attached to an acid- 
resisting layer front face, the knowledge of the acid-resisting filter which can prevent exfoliation of the acid- 
resisting layer taking advantage of a blemish being obtained is carried out, and it came to make this 
invention. 

[0021] Therefore, this invention offers the perfluoro polyether denaturation silane of the above-mentioned 
general formula (1). Moreover, the finishing agent which uses this perfluoro polyether denaturation silane 
and/or its partial hydrolysis condensate as a principal component, On the surface layer of the inorganic 
system acid-resisting layer which has a silicon-dioxide system inorganic layer as a surface layer in a list The 
stain-proofing barrier whose fall angle over oleic acid is 5 degrees or less and whose rate of change of the 
fall angle after solvent cleaning to the fall angle before solvent cleaning is 10% or less, The acid-resisting 
filter characterized by forming the stain-proofing barrier using the silane and/or its partial hydrolysis 
condensate of the above-mentioned formula (1) especially is offered. 

[0022] Hereafter, lessons is taken from this invention and it explains in more detail. The perfluoro polyether 
denaturation silane of this invention is shown by the following general formula (1). 
[0023] 
[Formula 9] 

Rf [(CH^O-CCH^-Si-X J 2 (1) 

(For the alkyl group of carbon numbers 1 -4 or a phenyl group, and X, a hydrolysis nature machine and n are 
[ Rf / the straight chain mold perfluoro polyether radical of bi valence, and R / the integer of 1-5 and a of 0- 
2m ] 2 or 3 among a formula.) 

[0024] Here, Rf is the straight chain mold perfluoro polyether radical of bivalence, and although various 
chain length's perfluoro polyether radical is contained, it is the straight chain mold perfluoro polyether of the 
bivalence which makes a repeating unit preferably a with a carbon number of about one to four perfluoro 
polyether radical. As a straight chain mold perfluoro polyether of this bivalence, a thing as shown below is 
mentioned, for example. 

- CF2CF20(CF2CF2CF20) kCF2CF2 - k, p, and q in the CF2(OC2F4) p-(OCF2) q-above-mentioned 
chemical structure type show one or more integers, respectively, concrete ~ 1-50 — the range of 10-40 is 
more preferably desirable. In addition, the molecular structure of a perfluoro polyether is not limited to what 
was these-illustrated. 

[0025] X expresses a hydrolysis nature machine. As the example, halogen radicals, such as alkenyloxy 
radicals, such as acyloxy radicals, such as alkoxy alkoxy groups, such as alkoxy groups, such as a methoxy 
group, an ethoxy radical, a propoxy group, and a butoxy radical, a methoxy methoxy group, and a 
methoxyethoxy radical, and an acetoxy radical, and an isopropanal PENOKISHI radical, the Krol radical, a 
BUROMO radical, and an iodine radical, etc. are mentioned. Especially, ORGANO oxy-radicals, such as an 
alkoxy group and an alkenyloxy radical, and the Krol radical are desirable, and a methoxy group, an ethoxy 
radical, an isopropanal PENOKISHI radical, and the Krol radical are especially desirable. 
[0026] It is the low-grade alkyl group or phenyl group of carbon numbers 1 -4, and R is specifically a methyl 
group, an ethyl group, a phenyl group, etc., and a methyl group is suitable for it especially, n is the integer of 
0-2 and 1 is desirable. Moreover, m is the integer of 1 -5 and 3 is desirable, a is 2 or 3 and the viewpoint of 
reactivity and the adhesion over a base material to 3 is desirable. 

[0027] although especially the molecular weight of the perfluoro polyether denaturation silane compound of 
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this invention is not restricted — the point of stability, the ease of dealing with it, etc. to number average 
molecular weight - 500-20,000 - the thing of 1000-10,000 is preferably suitable. 

[0028] As an example of the above-mentioned perfluoro polyether denaturation silane, what is shown with 
the following structure expression is mentioned, for example. However, it is not limited to the following 
instantiation. 
[0029] 

[Formula 1 0] 

CH 3 0-Si<M 2 CH 2 CH 2 OCH 2 CF 2 ^ 

OCHs 0-CH 3 

(>CH3 O-CH3 
CH 3 G-Si-CH 2 ClI 2 CH 2 OCH 2 CF 2 CT^ 

CH3 hi 

Q-CH3 O-CH3 
CH 3 0-$i<^ 2 CH 2 CT 2 C^ 

O-CH3 

O-CKi O-CH3 
CH3O- Si^ 2 CH 2 CH 2 CKIH 2 CF 2 ^OC 2 F 4 ) p (OCF 2 ) q OCF 2 

CH 3 CHj 

O-CHj 

CH 3 0-Si<^ 2 CH 2 CH 2 CK^ 2 ^ 

O-CH3 O-CH, 



3 



C 2 H j O-Si^ 2 CH 2 CH 2 OCH 2 CF 2 ^CK3 2 F4yOCT^ 

0-CzH 5 O-CjHj 



(ForL, l-50p is [the sum of 1-50, and p~Hj of l-50q ] the integers of 10-100 among the above-mentioned 
formula, and the array of the repeat unit in a formula is random.) Even when these are independent one sort, 
even if they combine two or more sorts, they can be used. 

[0030] As the manufacture approach of the perfluoro polyether denaturation silane of this invention, the 
approach to which the hydrosilane which has a hydrolysis nature machine is made to add from the 
conventional method of hydrosilylation using a platinum system catalyst is in the perfluoro polyether which 
contains alpha-unsaturated bond in both ends, for example. 
[0031] 

[Formula 1 1] 

H- S iOC - 3 -a 

RfKCH^-O-CCH^.jCH^Hj], » Rf [(CH 2 ) n O<CH 2 ) nl .ii.XJ s 



(Rf, R, X, n, m, and a are the same as the above among a formula.) 

[0032] Here as the synthetic approach of the perfluoro polyether which contains alpha-unsaturated bond in 
the above-mentioned both ends The both-ends alcoholic denaturation perfluoro polyether expressed with the 
following formula (7) It is made to react with alkali-metal hydroxides, such as alkali metal, such as K, Na, 
and Li, KOH, NaOH, and LiOH. The both-ends alcoholate denaturation perfluoro polyether expressed with 
a formula (8) is made to generate, and it is obtained by next making this both-ends alcoholate denaturation 
perfluoro polyether react with alpha-unsaturated bond content halogenide. 

Rf[(CH2) n-OH] 2 (7) Rf[(CH2) n-OM] 2 (8) (the inside of a formula, and n - the above - the same - M is 
alkali metal.) 

[0033] Since the polar group which can serve as an adverse element in respect of a property is not included 
at all in a molecule, the perfluoro polyether denaturation silane of this invention is excellent in water and oil 
repellency, anti fouling property, chemical resistance, lubricity, a mold-release characteristic, etc., and can be 
used as a finishing agent by coating various base material front faces. Moreover, it has at least two 
hydrolysis nature machines, such as a silyl radical of hydrolysis nature, at a time in the both ends of a 
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molecule, and since both ends have stuck to the base material firmly, the effectiveness can be made to 
maintain for a long period of time. 

[0034] The following is mentioned as an application using this function. 

Water and oil repellent agent — Release agents, such as paper, cloth, a metal, and a glass plastics ceramic — 
Soil-resistant- finish agents, such as - resin molding die, an object for a roll, etc. for adhesive tape — It is 
lubricative improvement in reforming, a tape film, etc. about the fluidity and the dispersibility of — coating 
additives, such as paper, cloth, a metal, and a glass plastics ceramic, a resin modifier, and a minerals filler. 
[0035] The perfluoro polyether denaturation silane of this invention is suitably used as a finishing agent, and 
can form a hardening coat in the front face of an acid-resisting filter. The finishing agent of this invention 
uses as a principal component the perfluoro polyether denaturation silane shown in the formula (1) of this 
invention, and/or its partial hydrolysis condensate. 

[0036] In this finishing agent, an ORGANO oxy-silane hydrolysis condensation catalyst may be added if 
needed. As an ORGANO oxy-silane hydrolysis condensation catalyst, inorganic acids, such as organic 
acids, such as organic titanium compounds, such as organic tin compounds, such as dibutyl tin dimethoxide 
and JIRAURIN acid dibutyl tin, and tetra-n-butyl titanate, an acetic acid, and methansulfonic acid, a 
hydrochloric acid, and a sulfuric acid, are mentioned. An acetic acid, tetra-n-butyl titanate, JIRAURIN acid 
dibutyl tin, etc. are especially desirable. It is the usual amount of catalysts, 0.01 - 5 weight section of an 
addition is desirable to a perfluoro polyether denaturation silane and/or its partial hydrolysis condensate 1 00 
weight section, and its 0.1-1 weight section is especially desirable. 

[0037] Moreover, although the processing agent of this invention may use a perfluoro polyether 
denaturation silane and/or its partial hydrolysis condensate as it is, it may dilute with a suitable solvent and 
it may be used with it. Two or more sorts of partially aromatic solvents are sufficient as a solvent, and what 
dissolves a perfluoro polyether denaturation silane and/or its partial hydrolysis condensate in homogeneity is 
desirable. 

[0038] As a solvent, fluorine denaturation aliphatic hydrocarbons, such as a perfluoro heptane and a 
perfluoro octane, a meta xylene hexa flora — fluorine denaturation aromatic hydrocarbons solvents, such as 
id and benzotrifluoride, — Fluorine denaturation ethers solvents, such as methyl perfluoro butyl ether and 
perfluoro (2 -butyl tetrahydrofuran), Fluorine denaturation alkylamine system solvents, such as perfluoro 
tributylamine and perfluoro tripentylamine, Ketones, such as hydrocarbon system solvents, such as 
petroleum benzine, mineral spirits, toluene, and a xylene, an acetone, a methyl ethyl ketone, and methyl 
isobutyl ketone, are mentioned, the solvent by which fluorine denaturation was carried out in respect of 
solubility, wettability, etc. — desirable — especially ~ a meta xylene hexa flora — the id, perfluoro (2-butyl 
tetrahydrofuran), and perfluoro tributylamine are desirable. 

[0039] As an approach of forming a coat, it can process by well-known approaches, such as brush coating, 
dipping, a spray, and vacuum evaporationo processing. Although the optimal temperature changes with arts 
in processing temperature, in the case of brush coating or dipping, the range of 120 degrees C is desirable 
from a room temperature, for example. Although processing humidity is desirable when carrying out under 
humidification promotes a reaction, it is desirable to optimize each time with the silane compound to be 
used or other additives. 

[0040] As a base material which forms a coat, the thing of the various quality of the materials, such as 
paper, cloth, a metal and its oxide, glass, plastics, pottery, and a ceramic, can be used. 
[0041] Here as goods which form a hardening coat in a front face Optical members, such as a glasses lens 
and an acid-resisting filter (a fingerprint, sebum antisticking coating), An organ bath, a sanitary product like 
a washstand (water-repellent ** antifouling coating), Windowpanes, such as an automobile, an electric car, 
and an aircraft, head-lamp covering (antifouling coating), etc., The building materials for outer walls (water- 
repellent ** antifouling coating), the building materials for kitchens (coating for oil dirt prevention), A 
telephone booth (water-repellent ** antifouling and poster prevention coating), a work of art, etc. have a 
compact disk (hydrofuge, oil repellency, and coating of fingerprint antisticking grant), desirable DVD 
(fingerprint antisticking coating), etc. The finishing agent of this invention is suitable to form a coat in 
optical members, such as a lens and a filter, and give acid resistibility, antifouling property, etc. especially. 
[0042] This invention offers the acid-resisting filter which has the hardening coat of the perfluoro polyether 
denaturation silane of an acid-resisting filter, especially the above-mentioned formula (1), and/or its partial 
hydrolysis condensate on a front face further. In this case, the acid-resisting filter of this invention is 
characterized by using the thing whose fall angle over oleic acid are the thing in which the stain-proofing 
barrier was formed on the front face of the acid-resisting layer which has a silicon-dioxide system inorganic 
layer as a surface layer, and is 5 degrees or less as said stain-proofing barrier and whose rate of change of 
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the fall angle after solvent cleaning to the fall angle before solvent cleaning is 1 0% or less. 
[0043] Here, 5 degrees or less of fall angles [ as opposed to oleic acid in a stain-proofing barrier ] are 3 
degrees or less preferably, and the rate of change of the fall angle after solvent cleaning to the fall angle 
before solvent cleaning is 5% or less preferably 10% or less. If the fall angle over oleic acid is larger than 5 
degrees, it may be lacking in contamination tightness, and a fingerprint etc. may especially tend to adhere, 
and it may become scarce at the wiping nature of contamination, and may be lacking in the slipping nature 
in the front face in the case of wiping. 

[0044] If [(B-A) /rate-of-change A] xlOO of the fall angle B after solvent cleaning to the fall angle A before 
solvent cleaning exceed 1 0%, it may be lacking in endurance about contamination tightness and fingerprint 
wiping nature. In addition, the fall angle over oleic acid is measured with the contact angle plan usually 
used. Moreover, solvent cleaning is lightly performed by the ****** approach after immersion for 5 
minutes into an applicable solvent, a solvent is used by the usual washing, and HCFC-225, nona fluoro butyl 
methyl ether, etc. are easy to be mentioned. 

[0045] Moreover, it is desirable that the adhesive strength to the adhesive tape of a stain-proofing barrier 
and the adhesive strength to the adhesive tape of the stain-proofing barrier after solvent cleaning are 0.2Ns / 
19mm or less, respectively. If the adhesive strength to the adhesive tape of a stain-proofing barrier is larger 
than 0.2Ns / 1 9mm, it may be lacking in fingerprint wiping nature. On a stain-proofing barrier front face, the 
adhesive strength to the adhesive tape of a stain-proofing barrier is polyester adhesive tape, and is measured 
by exfoliation rate 300 mm/min at the include angle of 180 degrees using a tension tester. 
[0046] In this case, as for a stain-proofing barrier, being formed using a perfluoro polyether denaturation 
silane is desirable, and the perfluoro polyether denaturation silane shown by the same following general 
formula (1) especially as the above-mentioned or its hardening coat of that partial hydrolysate is desirable. 
[Formula 12] 

Rf [(CH^-O-CCH^-Si-X J 2 (1) 

(For the alkyl group of carbon numbers 1-4 or a phenyl group, and X, a hydrolysis nature machine and n are 
[ Rf / the straight chain mold perfluoro polyether radical of bivalence, and R / the integer of 1-5 and a of 0- 
2m ] 2 or 3 among a formula.) 

[0047] As an approach of forming a stain-proofing barrier, processings of a well-known approach, such as 
brush coating, dipping, a spray, and vacuum evaporationo processing, are mentioned. In processing 
temperature, the optimal temperature changes with arts, for example, in the case of brush coating or dipping, 
the range of 120 degrees C is desirable from a room temperature. Although processing humidity is desirable 
when carrying out under humidification promotes a reaction, it is desirable to optimize each time with the 
silane compound and other additives to be used, since processing conditions differ. 

[0048] In such spreading, although a perfluoro polyether denaturation silane may be used as it is, you may 

dilute and use with a suitable solvent. Two or more sorts of mixed solvents are sufficient as a solvent, and 

what dissolves a perfluoro polyether denaturation silane in homogeneity is desirable. 

[0049] The thing same as a solvent as the above-mentioned solvent can be used. Furthermore, the same 

ORGANO oxy-silane hydrolysis condensation catalyst as the above-mentioned thing may be added if 

needed. 

[0050] In addition, although the thickness of a stain-proofing barrier is selected suitably, l-100nm is usually 
especially desirable [ thickness ] 0.1 nm - 5 micrometers. 

[0051] Although the acid-resisting filter of this invention is an acid-resisting filter which forms a stain- 
proofing barrier as mentioned above on the surface layer of the inorganic system acid-resisting layer which 
has a silicon-dioxide system inorganic layer as a surface layer, as for an inorganic system acid-resisting 
layer, it is desirable to prepare through interlayers, such as a direct or rebound ace court layer, in this case on 
a support base material. Drawing 1 and 2 show this and, for one in drawing, as for an interlayer and 3, a 
support base material and 2 are [ an inorganic system acid-resisting layer and 4 ] stain-proofing barriers. 
[0052] An inorganic system acid-resisting layer is a part which bears a substantial acid-resisting function 
here, and in this invention, although it can consider as the proper structure of monolayer structure or double 
layer structure, the surface layer of an antireflection film is a silicon-dioxide system inorganic layer. 
[0053] Therefore, as an inorganic system acid-resisting layer, it can form as an acid-resisting layer of the 
structure according to the former, for example like the conventional technique based on JP,58-46301,A, 
JP,59-49501,A and JP,58-50401,A, JP,1-294709,A, JP,6-5324,B, etc. 

[0054] As for an acid-resisting layer, considering as double layer structure is desirable, and it is more 
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desirable than points, such as the acid-resisting effectiveness, to consider as the double layer structure in 
which the layer of a refractive index higher than the silicon-dioxide system inorganic layer of a surface layer 
was made especially inherent one layer or more than two-layer. In that case, about the thickness of each 
class, or a setup of a refractive index, it can apply to a well-known technique correspondingly. 
[0055] The inorganic substance which consists of an inorganic oxide, inorganic halogenides, those 
composites, etc. can be used for formation of an inorganic system acid-resisting layer. As the example, the 
inorganic halogenide of the inorganic oxide of Si02, Zr02, aluminum 203, Y203, and Ti02 grade, MgF2, 
BaF2, CaF2, LaF2, LiF and NaF, and SrF2 grade etc. is mentioned as an example of representation. 
[0056] Although the inorganic substance which forms an acid-resisting layer is used in the proper condition, 
such as dispersion liquid which its one sort or two sorts or more mixed with the polymer for a solid-state 
object or binders etc. according to the following formation approach etc., it is more desirable than points, 
such as a degree of hardness and resistance to contamination, to use an inorganic substance by the 
presentation contained 30% of the weight or more in that case. In addition, although a proper polymer can 
be used as a polymer for binders and there is especially no limitation, the organic silicon compound of the 
various kinds which can form polyorganosiloxane, its hydrolyzate, etc. are more desirable than points, such 
as a degree of hardness. 

[0057] various kinds of PVD(s) (Phisical VaporDeposition) by which formation of an inorganic system 
acid-resisting layer is represented with vacuum evaporation technique, the sputtering method, the ion plating 
method, etc. — it can carry out by the thin film forming method with the proper fluid applying method 
represented with law or a spin coat method, the immersion coat method, the curtain flow coat method, the 
roll coat method, a spray coating method, a flow-coating method, etc. 

[0058] As for the silicon-dioxide system inorganic layer from which an inorganic oxide of Si02 grade, an 
inorganic halogenide of MgF2 grade, etc. which were illustrated above are preferably used by P VD, and 
serve as especially a surface layer at it, what was formed in the layer which contains a silicon dioxide as a 
principal component by PVD is more desirable than points, such as height of surface hardness, and the 
adhesion of a stain-proofing barrier. 

[0059] Moreover, in order to prevent adhesion of the dust by electrification etc., the conductive layer which 
also demonstrates the removal effectiveness of static electricity and the shielding effect of an 
electromagnetic wave may be included in an inorganic system acid-resisting layer. This conductive layer is 
formed as transparence electric conduction film which consists of inorganic oxide thin films, such as metal 
thin films, such as gold, silver, and aluminum, tin oxide, indium oxide, and those mixture (ITO), etc. 
Especially the transparence electric conduction film of an inorganic oxide system with very little absorption 
of light is desirable in a visible region. 

[0060] Although a thing proper as a support base material may be used on the other hand and there is 
especially no limitation, when forming the antireflection film with a liquefied coating method etc., the 
support base material which consists of glass or plastics is used preferably. In addition, although the acid- 
resisting filter which comes to prepare the inorganic system acid-resisting layer 3 in one side of the support 
base material 1 was illustrated by a diagram, the inorganic system acid-resisting layer 3 may be formed in 
one side or both sides of the support base material 1 . 

[0061] When a support base material is a glass base material, it is more desirable than the point of acquiring 
a high reflection effect etc. to include what shows the low refractive index of MgF2 or CaF2 grade in an 
acid-resisting layer. Moreover, in the case of a plastics base material, it is more desirable than points, such 
as endurance, to include what has a degree of hardness comparatively low a refractive index like Si02 and 
high in an acid-resisting layer. As an example of plastics, acetate system resin, such as polyester system 
resin, such as acrylic resin, di ethylene-glycol bisallyl carbonate resin, polycarbonate system resin, 
polyethylene terephthalate, and unsaturated polyester, and triacetyl cellulose, styrene resin, polyvinyl 
chloride system resin, etc. are mentioned, for example. 

[0062] A support base material may have proper gestalten, such as a film, a sheet, and a plate, and the 
thickness is arbitrary. Moreover, a support base material may have a rebound ace court layer as an 
interlayer. In this case, it becomes the acid-resisting layer 3 and the acid-resisting filter of the gestalt which 
has the rebound ace court layer 2 between the support base materials 1 like the instantiation to drawing 2 . 
[0063] A rebound ace court layer can also be formed according to the former. For example, the rebound ace 
court layer which consists of an organic silicon compound especially an organic silicon compound shown by 
the following general formula (9), or a hardened material of the partial hydrolysis condensate is desirable. 
R9fR10gSi(ORl l)4-f-g (R9 and R10 are hydrocarbon groups which have an alkyl group, an alkenyl radical, 
an aryl group or a halogen radical, an epoxy group, a glycidoxy radical, the amino group, a sulfhydryl 
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group, a metacryloxy radical, a cyano group, etc. among a formula, and Rl 1 is the atkyl group of carbon 
numbers 1-8, an alkoxyalkyl group, an acyl group, or an aryl group.) (9) g is f,0, or 1 and f+g is 0, 1, or 2. 
[0064] Rebound ace court layers are the method of making particles, such as silica metallurgy group oxide 
whose mean particle diameter is 0.5-5 micrometers, contain with a sol-gel method etc. or a buff, corona 
discharge, and a proper approach like ion etching, and the method used as the concavo-convex front face 
whose center line average of roughness height is 0.01-0.5 micrometers can also attach them as what has an 
anti-dazzle function. 

[0065] Furthermore, as an interlayer, the support base material was replaced with the rebound ace court 
layer, or for the purpose of the improvement in the adhesion of an antireflection film, a degree of hardness 
and chemical resistance, endurance, a dye affinity, etc., it could have the proper coat layer and surface 
treatment of it could be carried out with the rebound ace court layer. 

[0066] In addition, the proper ingredient for the raise in a degree of hardness indicated by JP,50-28092,B, 
JP,50-28446,B, JP,50-39449,B, JP,51-24368,B, JP,57-2735,B, JP,52-112698,A, etc. can be used for 
improvement in a degree of hardness. Moreover, the attachment of acrylic bridge formation objects, such as 
a bridge formation object by the approach of coating the oxide of metals, such as titanium, aluminum, and 
tin, or silicon, the pentaerythritol of an acrylic acid (meta), etc., etc. is effective in improvement in a degree 
of hardness. 
[0067] 

[Example] Although a synthetic example, an example, and the example of a comparison are shown and this 
invention is explained concretely hereafter, this invention is not restricted to the following example. In 
addition, in the following example, the section shows the weight section. 

[0068] Perfluoro polyether 160g which has alpha-unsaturated bond in the both ends expressed with the 
[synthetic example] following type (10), Trimethoxysilane 15g is dropped at 0.1 g of catalysts which 
denaturalized meta-xylene hexa FURORAIDO 80g and chloroplatinic acid by CH2=CH-Si(CH3) 20Si 
(CH3)2-CH=CH2 under 70-degree-C desiccation Ayr ambient atmosphere. After carrying out a churning 
reaction for 8 hours, when the solvent was distilled off, 165g (viscosity: 45.5cSt, specific gravity: 1.730, 
refractive-index: 1.305) of transparent and colorless liquids shown by the following formula (11) was 
obtained. 
[Formula 13] 

CH 2 ^HCH 2 CM3H2CF 2 (OC 2 F 4 ) p (OCF2) <l OCF2CH 2 OCH 2 CH=CH 2 (10) 



(CH 3 0) 3 SiCH 2 CH 2 CH 2 OCH 2 CF 2 (OC 2 F 4 ) p (OCF 2 ) 4 OCF 2 CH 2 OCH 2 CH 2 Si(CX:H3)3 

(11) 

p/q ^0.9 P+q "45 

[0069] On the [example 1] PET film (thickness: 100 micrometers) base material, the hydrolyzate of the 
silica sol 135 weight section and the gamma-glycidoxy propyl triethoxysilane 129 weight section and the 
hydrolyzate of the gamma-chloropropyltrimetoxysilane 70 weight section were applied and hardened in the 
ethanol solution which mainly becomes, and the rebound ace court layer with a thickness of 3 micrometers 
was formed. The laminating of the five layers, SiO two-layer, TiO two-layer, SiO two-layer, TiO two-layer, 
and SiO two-layer, was carried out one by one by lambda / 4 optical thickness by the sputtering method on 
it, respectively, and the acid-resisting layer was attached. Next, perfluoro ether denaturation silane 0.2g of 
the compound 1 expressed with the above-mentioned formula (11) obtained in the synthetic example was 
dissolved in perfluoro (2-butyl tetrahydrofuran) 99. 8g, and the coating solution was prepared. Carried out 
coating of this processing liquid to the aforementioned acid-resisting layer with the spin coat method, and 
leave it for 24 hours, it was made to harden under 25 degrees C and the ambient atmosphere of 70% of 
humidity, and the stain-proofing barrier was made to form. Following the (1) - (3) was evaluated using this 
test piece. A result is shown in Table 1 . 

[0070] (1) The fall angle over the stain-proofing barrier of an oleic acid drop which consists of magnitude 
with a diameter of 2mm was measured using the evaluation ** fall angle contact angle meter (CA-A mold 
by the consonance interface science company) of a surface characteristic. It measured in five places from 
which it differs on a front face, and the average showed. 

** Polyester adhesive tape (No[ by NITTO DENKO CORP. ] .3 IB, width of face of 19mm) was stuck on 
the adhesive strength stain-proofing barrier front face, and the adhesive strength was measured. Exfoliation 
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rate 300 mm/min performed measurement at the include angle of 1 80 degrees using the tension tester. 

(2) After carrying out after [ immersion ] drawing desiccation of the evaluation test piece of the endurance 
of a coat for 5 minutes at a fluorine system solvent (AK[ by the Asahi glass company ]- 225), a fall angle 
and adhesive strength were measured by the approach shown by above-mentioned measurement ** and **, 
and it considered as evaluation of endurance. 

(3) After pressing the index finger against the evaluation stain-proofing barrier front face of antifouling 
property for 5 seconds and making a fingerprint adhere, the ease of wiping off of the fingerprint when 
wiping off the fingerprint with the dry cloth was evaluated. By the following valuation bases, five test 
subjects' average was considered as the evaluation. 

x in which marks do not remain although it is hard to wipe off **:fingerprint which can wipe off 
Orfingerprint lightly in the ease of wiping off of a fingerprint: A fingerprint is [0071] in which marks also 
remain that it is hard to wipe off. The following compounds 2-4 were used instead of the perfluoro polyether 
denaturation silane of the compound 1 used in the [examples 1-3 of comparison] example, and also the same 
approach as an example estimated. An evaluation result is shown in Table 1 . 
[0072] 

[Formula 14] 

(CH 3 0) 3 SiCH 2 CH2CH 2 OCH 2 CF 2 (OC 2 F 4 ) p (OCF2)qOCF 2 CH 2 OCH 2 CH 2 CH 2 Si(OCH3)3 

p/q ^O. 9 P+q ^45 

CF 3 O(CF2CF2O)3 0 CF2CH2OCH 2 CH 2 CH 2 Si(OCH 3 )3 
{fc<M-3 

F((jJFCF 2 0) 24 CFCONH(CH2)3Si(OCH3)3 
CFj CF 3 

(CH 3 0) 3 Si(CH 2 ) 3 NHCOCF 2 (OC 2 F 4 yOCF 2 ) q OCF 2 CONH(CH 2 ) 3 Si(OCH 3 ^ 

p/q ^0. 6 P+q - 6 0 



[0073] 
[Table 1] 
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[0074] An example has a surface characteristic beyond the example of a comparison, and is excellent in 

endurance and fingerprint wiping nature. 

[0075] 

[Effect of the Invention] Since the perfluoro polyether denaturation silane in this invention does not contain 
in a molecule the polar group which can serve as an adverse element in respect of a property, it is excellent 
in water and oil repellency, a mold-release characteristic, chemical resistance, lubricity, endurance, 
antifouling property, and fingerprint wiping nature, can be used as a finishing agent with which various base 
material front faces are coated, and can be applied to the acid-resisting filter in which the hardening coat 
was formed on the front face. Moreover, the acid-resisting filter of this invention cannot become dirty 
easily, tends to wipe off the dirt, surface slipping nature is good, and cannot get damaged easily, and it has 
the descriptions, such as making those engine performance into a long period of time, for example, can use 
them for various kinds of optical elements, such as various kinds of check-by-looking equipments, such as 
LCD, and a polarizing plate. 
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^ 1=1 tc^tS'&tgS «h S JStt -> U JP£ (— f& fc ti y ;i/ n =*• 
£ t- J; o T g BaS-g-S:^^ *5 Z. b T -> n ^ y 

^.<r>mmt.it^m- ^immz^t^,z\ii\zii-DX, m 

[0 0 0 5] ^ne,ro^^5fe^bfcfc©iLT, # 
BS5 8-16759 7 -^^T'tt. TfESt (2) 

[ft: 3] 



(2) 



(Sf, r' , R ! «^m^i~4©T;i/+;PS, QMi 

CH.CH, CH.XUCH, CHiNHCHi CH 2 CH,, 
hBl~4®IS iH2X«3T365. ) T^tll. 

gP^*t. '\* J &-7)V*uyu\iVyic*r*t'( Y- (HFP 



O) ©2~5*^tSViit4i). ±IE/t-7;i/^-D#iJx 

-^•;ua©j#-^#gi!Sr+^ica-r c: 7c:. 

[0 0 0 6] »HBa5 8 - 1 2 2 9 7 9^^T 

«, ^^X^MOjSTKSttSiJtLTTE^ (3) 

[ft: 4] 



50 



( 3 ) 
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{Rf 1 (X'^CONAj^iCZ^Y^ 



(3) 



R f'«^§Cl~2 0fflC0#'J7Jl/^DTJl/ 
S, X'li-CON (R 4 ) -Q-XteSO.N (R 4 ) - 

q- (fii, r 4 te&mr )i>*)i>&. Q}*2m<z>ftmm 

+->SXftR s COO- ({SU R' ttTKiiiliB^Xtef&Bi 
T^P^^SSr^-r) . s tt 0 Xtt 1 ©figc. t 1 ~ 3 10 
©SfC. u*40Xttl~2©&gc£7K-f. ) T^$tl^> 

#©£*Sil&j5U ~ 2 0® <!:'>&<, +#&2iSa<#e>*l 

[0 0 0 7] 3i^Oii5Sft(C#l/i^^ 

IU'<OCF^F 2 CF^XOCFCF^HOCF2)«r(OCF 2 CF J ) r OCF(CF 2 ) te . 

CF 3 Z 1 



<t-5&<l: r^nic<<-r-5j wnsgti 

[0008] ±fB/i-7;i/*n*»jx— ^S^Wt^ 

tt. flare. «stt«c«nfc*iB«L3JWfcbT. te 



SC (4) T^^tl^^^^m^^Xt^^K^SJCffl 
Ufcl^>X^&nxV^ (#M5F9-2 5 8 0 0 3-^ 



) 



[0 0 0 9] 
[ft 5] 



Y 

CH r C 



(CH^Si-CR'V* 



(4) 



-X 



k' 



(Sf, R f ' \t&km®i 1 ~ 1 6 ©iftm*ex«^iK«/t 

o*^H£, R' ! ttJD*^nI«g^;a. R"tt*^Xtt 30 

flS©*rt&S. c' , d' Rtff «0~2 0 
0©&&. g' IJOXttl, p' Rtfq' te0~2©& 

k' tel~l 0©&&£?jVr. ) 
[0 0 10] brt>b. ±13— (4) Tt^n5^7 
yJH^XL^lWU 1 *0ffl*ft*reS<Z>$*ai 

m<D&mzm8mizt>rc^Tmwit<itnz>%c>-c\$ti.< 

MV)f3.h(Dtlt^Z.f3. fritz. 40 
[0 0 11] «^B^co«Mt'IS:^e»nsct 

[0 0 12] ft*, B«»tt©l«OJi«f*BWibfcS» 



ftll£*-r3 tlTV>£: (#1^6-5 3 24 

[0 0 13] L^L A#W«jfe 
#tt«bifc 



[0014] — mz. ^-7Wd#ui- f-jvm^ 

^bfc=b©ibT. #g§¥l 1-2 9 5 8 5^^T 
TES (5) ■eiStl^A-7;WD3t;Ul-fJl' 

?»re. ttx&tt. jgtre, «sre*fc«nTv»*'b© 

y->5>©^ : f * tC7Kt©Mfatt©iiSUT5 KS^©S 
ttS^^-WbTiiO. £fc. l#T4"©tt*#8reS© 

mwmt bxfijffl-r^±TMtr+^ttsg^^-A^ c <t 



( 4 ) 
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[ft 6] 



ii i 

FCCbFaOdCcF^C-N-Q^SiX 3 . 

R 7 



' ttzK^H^XttiSfiiy^^JV*, Q' HCH.CH.CH 
■ XIJCH, CH,NHCH t CH, CH, . d«6~50© 
eli2Xtt3. b RZS c ^n-^tll ~ 3 

) 

[0 0 15] 001 - 18810 2^'& 

^Tte. TIBS (6) 7MD!j5Ul- 

5^*^* -> 5 > * 7 v > ifm £ mmm it m v » fcs it 



(5) 



10 



Wt7] 



Rf'-COCsFgVO-CCF^-CCH^-O-CCH^-SiCOR^ 



(6) 



(fib, R f 1 teMlSlSSc 1 ~ 1 6 ©lfimi*Xtt^lKtt/1 
-7JI'tD7;^JH, Rte#t?St&l~l 0<D7)V^-)V 
kttl~5 0©llt, r«0~6CDggc, j&0~ 
3 011c. i «0~ 3 0<j + i^6 

[0 0 16] iot, ^^#«FblC<<, &Z>mm& 

Ki mi¥T*Mtt% \z<<t. Tkmtg&ttmzgg, izm o m 
w&m&^&*&m<D&m&&n\zmm.-?z>KM 

B5lk 7 )l& — © ilijias m n& = 

[0 0 17] 

[^rBfXfilt 1 ] #^BS 58-167597 *f&$8 

[»fRtltt2] ^HPS5 8- 1 2 2 9 7 9^« 

[#W^3] #M¥9 -2 5 8 0 0 3*f&#g 

Rf [(CH^-CKCH^-Si-X J s 

RW^*gci~4©7^;i/SXtt7x-;i/ ; 
2X^3-cab-5. ) -x?*£n££9t&A— yjijru-tf.*} 

tt> jfflmtt. baa, K^tt, ^icm^Mt-gtotticffi 

[0 0 2 0] z»fl:^-f*3R*i*)i*«-r*«i* 

-hfSit (1) ®->7>£JB<^-5£:£LT. B^B 

*W>g?l;::ttf 53£ig*ia<5' WTTabO. J. 



. x 



20 



30 



40 



HtflFlSaSK 4 ] #&5p6-5 3 24 

[♦ssfXiSK 5 ] 11-29585 n^m 

[^fFXfflt 6 ] #M¥ 2001-188102 ^f£j$g 
[0 0 18] 

[%^«^L-«fc'5i:-r-5iSIS] foT, #fSWi. ± 

£ ^ffl lc fl-T £ S S#B5lh 7 -f )V 9 — £ m.WlT Z> Z. iz £ 1 
[0 0 19] 

&wm\z. ±mwmizfez_2,tztt>\z$iT&tfm$:ff-z>frii£ 
Tia— jksc (i) 

Wt8] 

t>mmi>. itiJc, ajib, ff, {ttt^Tii:©^^ 
zoiztzo. mmiz±z>mpim<D&mi&Trf'j>ti:< . s 

l»lh)iCDS!lfe^|»<*^ t#T#5S»l»lh7^ ;^-dt 
[0 0 2 1] ^oT. *5EWtt, Jiaa-flSSC (1) ©/I 



50 



gt^cofe^^cD^ft^'l 0%^TT35^>B5? ! 7S. # 

ic±ias: (i) oo->7>Rt;/x^©a5^jn*:^)^ 



( 5 ) 
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8 



[0 0 2 2] £TF* *3£Wfc:3#HfcI¥L<Blwr*. 

Rf [(CHA-O-CCH^i-X J 2 

ttlP*^»tt*. nteO-2, mfil-5©IS, ate 
2Xli3Tfe^ ) 

[0 0 2 4] d£T> RfH rffl©BiS/V7^t 
^-7MD#'jX-TJI/a*»IU#fi<!:nr 



10 



-CFjCF^ (CF^F^F^) .CF.CF^ 
-CF, (OC: F 4 ) p - (OCF,) q - 

Sc^S-To ft#W»cttl — 5 0. ckOff^K^lO- 
4 0©ttHjWf*Lv>. ft**, /t-7Moji?ijx-f 

[0 0 2 5] X»4lP*4W!ltt»**T. L 
TIJ, *h*zs&. Xh^yl, yn^y*, ^h=^ 

->x h + ySftf©7JW+y7;^+S/S, Tir 

o-CHj 



20 



CH 3 0-li<^ 2 CH 2 CH 2 OCH 2 CF 2 CT^ 

O-CHj 0-CH 3 



-H&aS: (1) t^n^feOT^^. 

[0 0 2 3] 
[ft 9] 

(1) 

yS& £^7yP+ y*. ^vyn^y^yS^^y 

* * 

[0 0 2 6] Rte, «*«kl-4CDfi»7;^^»Xtt 
^2(DSE«CTf»0, l#$f£Ll^o mttl-SO 

[0 0 2 7] *^0/^7Mo*ijx-7«tty 
Mt»A3«4>j»>&. 5 0 0 - 2 7J, 

[0 0 2 8] ±15/1— 7MD#UX- r-;i/^tt^^> 

[0 0 2 9] 
[fill 0] 



OCH, 



O-CH3 



CH 3 0-Si-CH 2 CH 2 aH 2 OC^^ 

Q-CH, O-CH3 
CH 3 0-Si<^ 2 CT 2 CT 2 OCH 2 CT 2 ^OC^ 



o-CHj 



O-CH3 



CH 3 0-Si<^ 2 CH 2 CH 2 CKIH^ 
O-CHj 

o-ch, 

O-C2H5 CM^Hj 



0. p + qCOifntel 0— 1 0 o<Dm^$>o. st+^tt 



[0 0 3 0] *»5SO/t-7JWn*yx-f;^tty 



n—y )\>* d # u zL—j-Mzmfcftimt. 
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[0 0 3 1] 

[{tii] 



R 3 - 

H-Si-Xe l 3 - 
Rf [(CHj^-O-CCH^.jCH^HJj Rf [(CH^-CKCH^-ii-XJj 



(^tf, Rf. R, X, n. mRtf attfirfE<!:|BlUT& 
5. ) 

[0 0 3 2] ^'T> _hfHM*«^a-^figfOiSS-&^ 
t-T5^-7;i'ta* l Jx-fJHJ)^*StLttt. 10 
TKsS (7) T*$n^M*«y^a-;i/^tt/x-r7;i, 

tD#'JI- ?S>l/£, K. Na, Li^OTMU^ 

R f [ (CH,) . -OH] , 
R f [ (CH,) ,-OM] , 

(St*. n«ifrf2tf^c M«y;i/*«j^«-cab^ 0 ) 

[0 0 3 3] *%^®A-7*tD#Ul-fMtt-> 

\zz}-T4 yif-r&ziiizx.Qmsmwmtv-rmm-? 20 

•J ;i/S^<Z>jbP*£-8¥te*£i>& < t 2 e-r^W LT43 
[0 0 3 4] ^CDS6tg$rfiJffiUfcJCtxffl^JtUT. 

STkSfffisa— at • * • • • 75xfy ^ • -t 

£, 30 
[0 0 3 5] 2^^©/1— ^JI/^-D^Ux-^U^-tt^ 

7>«, xmmmmtvx0m\zm^^rL. Kmm±y 

^cD*MjasSiJ«, #5£BJ©a; (l) fcjRTA— 

[0036] z.<D^m^mmiz\t. &eizj&vt*jmi 
frfisttisi/y^frftrnffi-SMmizisTte. v-j?- 

m. mmtzii<Dmmmtfmtf*>ti2>. mz&wt. f 



KOH, NaOH. LiOHf©7MU 
{t$)<fc£Jfc3-frT. ^ (8) T^$tl-5M*^7JU^7 

(7) 
(8) 

* 'J x— 7\U^tt->y >Rtf/Xtt^©^#JP*#&aS 

1 0 oaagptc*f lt 0 . 0 1 ~ 5 wmffitfft * l 
<, #{co. i~im»sc*«$f^Li/i. 

[0037] *%Bj©5agsij«, /i-^jp^-d/}? 

JBV»Tt>.fcV». ^M2S«±©ig£}g3refcJ;<, /I 
[0 0 3 8] ^JiLTtt. /1-7;i/*D'\y^>. /I 

- 7 jm- d ;* > £ © 7 y m^tefiBI*ffii£SHt*?ii* 
/i-7;i'tD7*f;n-f;i'. n—yji-^-a (2-7*? 

;i/f h5kHn77» &£©:7y|?l^ttx— 7^l/*ig 
ftf. /^-7MPh'J7f^75>, A-7JWD h "J 

-f H. rt—-j)\,3ru (2-7f;i/fh7kHa77 
[0 0 3 9] teaSr®fig-r-5^r*<i:LT«. M%m.Q. 

S*^l 2 0T:©$5ffl/W£ LVi. ^SSStt, iOST 

[0 0 4 0] ftl^Mt^attt tTH ffi, & 

5 5 ^ & <i: «•« © O * ffl v >3 d t ^Tr # -5 . 
[0 0 4 1] WMSSffiCMt^^fni: 



( 7 ) 

11 

^4>>f) . mm&tzz as* stfit&tt* 

Kjh#^-on-^^ >y) , rw^hr-fX?, DV 

[0 0 4 2] KI'SitBfllk^^k? — . 

±m& (1) ©/^-^Jkfrnaflyx— SrjPStei'^ft 

[0 0 4 3] cur-, B&MJRti. ymztttzm 

mm*S° KIT. {fSL<li3° tTFT&tK SO. i§ 

Rf [(CH^-O-CCHj^-Si-X J 2 

S, R«^iSl~4©T>l^;l/ax«7iz:jI/S, X 
teJOTk^teS, nte0~2, mtel~5CDg$c, ate 
2XB3ta65. ) 

[0 0 4 7] l55^«5r^fiR-r-5*ffitLTtt. M^ft 

^s^?> 1 2 otoigi^ uvi„ fflasa^ 

[0 0 4 8] c®ttfeft:(lrfHtlc&v>T. n-yftOru 

[0049] jgatuTtt, ±iEbfc^sijti^«©fc© 
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[0 0 4 4] 8SJfti*ffi©&&AAK#t-*S?Bifei£& 
OKISABO^t^ [ (B-A) /A] XI 0 0**1 0 

tz. mmm.mt. wzmmmwz 5 g<#aE 

0U*.kf, HCFC-22 5, J y-y)V^U^)V 

[0045] ^fc, &5Pim<Di&mT-y\zziT2>mmj] 
m*mmmfr'&v>®mm<»ttmj--y\z*s-?z>mm7i-ifi 

■Zn^ft^tl^tl 0 . 2N/1 9mm£tTT*S5ut!j« 
0$LV>. W^Wtt^-^lC^T-SS^^^O. 2 

Tl 8 0° CDfi&TMMmm. 3 0 0mm/m i nTillS 

[0 0 4 6] J:©*^. /l-^Jl/JtDtf'Jx 
— -> 5 > Srffl ^T® fiK $ tl-5 d t *t$f^ L < > 
^CiiEt^ifflTS- (1) TSSn5A-7Jl< 

[ftl 2] 



(1) 

[0050] i»«hcd^«, isjca^^ns 

ilSO. lnm~5jim, # \Z 1 ~ 1 0 0 nm*ijff 

[0051] *^©K9*i»ih7^;i/^-«, mmmt 

It-SClt^WibVi,, HI. 2 it. Z\tl^-r%<DT. 

@4>i«^}#att, 2«cfpa«. 3 \tmmms.mm± 
[0052] z\z.x% mm&&Mmikmte. hkw^s 

[0 0 5 3] fct, *«^Siti»±BibT«. ^iJA 
5 8-4 6 3 0 1 m&m. ^giHS 5 9-4 9 5 

o i n^n^mm 58-50401 &mw- 1 

-2 9 4 7 0 9 6 -5 3 2 4#4*ffifc <h* 



( 8 ) 

13 

[0054] K*Nfcjt«fct. &ktm±%)Skm<D&£. o , 
y-r sft&*i&B £ o %is^mmm<Dm & i ixa 2 msi 
#B<sff£^a#r3s©K5Wc:^Tte. 

[0 0 5 5] *ltS^S»l»ih«©^tCtt, *st8m<t 

, . ZrO„ Al.O,, Y,0,> TiO, 

$K MgFi, BaF„ CaF,. L a F, , L i F, N 

aF. s r F^n&m^uvyitmtzE&vmmtL v 
[0 0 5 6] fcmmkm&Mf&Tzmmyni. Tnze>j& 

m%sx±^-r^m05iTm^^z\iz^ mm^wmm®. 20 
[0057] HkWkRtm±m<oj&ans.. mz.itM^m 

ft«$tl^€-ac9P VD (Phisical Vapo 
rDepos i t ion) ft. &£>V*teX tf>3 — h 

Sftn-hft. *-f>7D-n-|>a n— )Vzi 30 
-MS. *:7V— 3—M*. SLiOffi^TftS^n^ 

•5. 

[0 0 5 8] PVDSCIt ±Cfc0dwUfcS i Ok* 

Itt, «®^S©it&£^l»^B©«»tt&£©j&J:D. 
P VDffitcJ; 0=m<tf-< SS££fi)cfl-£: LT^rT^B 

R' f R ,0 .S i (OR") 

(sc»p, r\ R"tt7JP^;i/S, 7;u^r-;ua, 7U 40 

1 ~ 8 ©TVI^-H/*, 7)l-3*risT)V*c)^ 7^)1 

0. f + gtt, 0, lXtt2T^„ ) 
[0 0 6 4] A- Kn- hBtt. 09*_«y;i/-y>M£fc 
t'lCiDf^l^O. 5~5 tfm©->'J#-*>&JggKk 
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[0 0 5 9] *tS*SltB*5lh«JCtt. #«lC«fc-3 

=f 5 *©#* S: KjtT * fc# £»*ftaNt&njimMI 

K^**>fSirr-5#«B£^£-erT ; fc<fcv>. 

[0 0 6 0] — Sd^StJtbTttJtH^feOSfflU 

?d>£fc5^*|*aW*L<fflV>Sns. 34*. BIT? 
tt. 1 OM-iBt*«*E»B6JhB 3 £^:ttTft 

[0061] 3cwmm<J35x&tt<z>m'&iz\*, sstre 

ihilCMgF^C a F,#©<&StlT^$:5Vf 

Sfcy^X^y^afc&OJB^fctt, EMKlkJlKlS i O 
,CDJ:'5*JB*f**«Jt«fl9ft<T«fl|oa5V»t>«D*^S 

y>j3— ;Hf^7UJP*— *U*— 

— h*«HS. #Uxyu>yU7^U— h-W»fti#tJ 
xx^;i/*©jtf 'J iXfMISI. h U 7±^)U±JUn 

[0 0 6 2] 3d#a*ttt> 7^;PA. >— hRtf«lg© 

T»-5. flBJitLTA— Fn— Mi 

^©J;-5tc. E«1».ikB3 1 OHtA- 

- h b 2 * =rr * jmb © s wi»it ^ -f ;p 9 - 1 & * . 

[0 0 6 3] A— HJ-MBt>a*fcl|ii;T»J«-r-BC 

**y-f*{k^*. «ctehb 
sc o) ■r^sn«*rtiy-i'*<i:^:*-<»-toa»ai*» 

(9) 

^aSd^O. 01~0. 5 Mm©IH]a*ffii:-r^*^: 
[0 0 6 5] HC, 3a**»tt. tfWBtUT, A— H 

[0 0 6 6] ^SO|n]±tCti, #&Bg 50-28 

0 9 2 #&4B. ^f^BS 50-28446 ^t&$B, 4$&PB 
50-39449 f$4£HS 5 1 -2 4 3 6 8 



15 

5 7-2 7 3 5 4»&«K>4»HflB 52-1 12 

mcomtit^zi— 7-4 ytf-rzum^. (* 

[0 0 6 7] 
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[0 0 6 8] tef&W] TfESC (10) T*Stl5W* 

Sffi tc a - ^mafe-t £ -5 /i - 7 ;u * d # ij x— ^ 

160g, >?+->l/>^t7D5-f K8 0 gilft 
a^SfSrCH,=CH-S i (CH,) ,OSi (CH,) 
. -CH=CH,T^ttLfcM«K0. 1 g £ 7 0 "CSfcilX 

h=^->->7>l 5 gSrJSTb, 8 

(11) T*$tl*«lfeS^©^l 6 5 g (*5* : 4 
5 . 5cSt, Jt» : 1 . 7 3 0, @#fi£ : 1 . 3 0 
10 5) *S#f,nfc. 
Hfcl 3] 



CHj^HCHjOCHjCF^OCjF^OCF^OCFjCHjOCHjCH-Caij (10) 



(C^O^SiCHzCHjCHjOCHjCF^OC^ 



p/q '** 

[0 0 6 9] [%tt0!ll] 4 0*3 : 1 0 20 

O^rn) SM-hi'. v' U * VOU 3 5 MMB. T-ifV 
->H^i>yDtf;UhUxh^->->5>l 2 9SMgKCD3bP 
r-^OD^DfcfJU-U^ h + ->->^>7 0 

**spcd wk&Wb £ ± t b t & -s x ^ j -jvmm \z m 

fco ■?-©±fCX/1^5'>J>^S:T, SiO,i. Ti 
0 2 B. SiO t B, T i O,!, S i O, M<D5fg=S:^rtl 

re, x.iz-&i$.m-en*>nrc±'gi&. (id -cs^n-sit 

1 CD/1— 7MDI- •x\>l^'&->5>0. 2g$r/t 30 
-7)i>-*U (2-7"fJI/f h5kHD77» 9 9. 8 

«*Mi£os»K±^icxfcT>3-hffi-rmxu, 2 5 

■C, Sfi7 0%CD^ffl^TT2 4^raiS:SLTS!{t3-Br 

®vim&i&f8.-zikrz. zwumft-zm^T. te (d 

~ (3) ©WffiSfrife^fc. * 1 (CjST. 

[0 0 7 0] ( 1 ) *ffi#tt<DfPffi 

(1S?n#®£miiSCA-A§D £ffiv>T, it 



a'zXjOCF^HjOC^CHzSiCOCH^ 

(H) 

. 9 p+q ^45 

o. 3 1 B. ffil 9mm) ^©S#73^jSflSb 

fc. ai^«?i5iii^ts^fflViT 180° (Dnm-vmmm 

S3 0 Omm/mi nTffofc. 

(2) tftK<Z>BA&0fFflli 

n&fr&yymzkmm oii.#7x*t§SAK-2 2 5) k 

(3) l»i^te©fflMffi 

B5^»«®lCA^bit$r5#ffljfl,^TTjgilScS:##$ 
X : mm^-U^WL K> \Z < < 

[0071] [itts^»j 1 ~ 3 ] mmmx-m ^tzit^ 1 

ws-:7JM-ntf U X— 5S>l^te->7 ><Dfrt> 0 lc, T 

tsbfe. fFffi^*^* 1 ictst. 

[0 0 7 2] 
Wtl 4] 



( 10 ) 
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(CH 3 0) 3 SiCH 2 CH 2 CH 2 OCH2CF 2 (OC 2 F4)p(CK:F 2 ) q OCF 2 CH 2 OCH 2 CH 2 CH 2 Si(OCH3) 3 

p/q ^ 0. 9 P+q ^45 

CF 3 O(CF 2 CF 2 O) 30 CF 2 CH 2 OCH 2 CH 2 CH 2 Si(OCH3)3 

F^FCFjO^CFCONHCCH^SiCOCH^ 
CF 3 CF 3 

(CH 3 0) 3 Si(CH 2 ) 3 NHCOCF 2 (OC 2 F 4 yOCF 2 ) q OCF 2 CONH(CH 2 )3Si(OCH3)3 

p/q ^ 0. 6 P+q - 60 



[0 0 7 3] 





fe&^l (deg) 


«t*(N/l9mm) 










ft** 








1.8 


1.8 


0.12 


0.14 


O 






2.5 


11.3 


0.10 


0.37 


O 




3.4 


10.4 


0.19 


0.37 


A 




6.2 


6.5 


0.29 


0.34 


A 



[0 0 7 4] £%09t£. Jt*8#SEUi©SffiiNr't££WU 
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BEST AVAILABLE IMAGES 

Defective images within this document are accurate representationsrof the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

-QTfaded TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

£l LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



